Mg 2Pd, cubic, Fd3m (no. 227), a = 12.0535(4) Å, V = 1751.2 Å 3 , Z = 32, Rgt(F) = 0.015, wRref(F 2 ) = 0.032, T = 293 K.
Experimental details
The unit cell parameters were determined from the least-squares refinements of the 2q values of 30 reflections in the range 12°< 2q < 85°taken from a Guinier powder pattern (Huber G670, Ge monochromator, Cu Ka1 radiation, l = 1.540593 Å, Si powder SRM 640c as internal standard, a = 5.431195 Å). Alloys at the nominal composition 69 at-% Mg and 65 at-% Mg, which were subjected to the same heat treatment, contain Mg 5Pd2 + Mg2Pd (a = 12.0543(8) Å) and Mg2Pd (a = 12.0529(5) Å) + MgPd, respectively. According to DTA measurements, X-ray powder diffraction and metallographic examination Mg2Pd undergoes a peritectoid reaction at 954(3) K into Mg5Pd2 and MgPd and shows no perceptible homogeneity range.
Discussion
The title compound is a complex metallic alloy phase with 96 atoms in the face-centred cubic unit cell. Its crystal structure is isotypic to NiTi2 [1, 2] . The Pd atoms (Pd1 at 32e) are surrounded icosahedrally with 3 Pd at 3.1228(6) Å and 9 Mg atoms with distances ranging from 2.6721(2) Å to 3.022(1) Å. The coordination polyhedron of Mg at 48f (Mg1) is a pentagonal prism of 10 Mg atoms, which is polarly and equatorially bi-capped by 4 Pd atoms. The interatomic distances Mg1-Mg and Mg1-Pd extend from 3.052(1) Å to 3.303(2) Å and from 2.7336(4) Å to 3.022(1) Å, respectively. The atomic environment type of Mg at 16c (Mg2) is a distorted icosahedron with 6 Pd at 2.6721(1) Å and 6 Mg at 3.052(1) Å. The crystal structure is conveniently described as a space-filling arrangement of g-brass clusters and octahedra. The g-brass cluster (26 atoms) is formed by 4 interpenetrating icosahedra centred by Pd atoms. The latter Pd atoms shape a Pd4 tetrahedron capped above all faces by Mg2 atoms, i.e., Pd and Mg forming together a tetraederstern. The g-brass clusters are centred at the positions of a diamond net building up an open framework with each cluster connected to four clusters of inverse orientation. Two neighboring clusters share six triangular faces. Additionally, each g-brass cluster is vertex connected to twelve nextnearest clusters via common Mg1 atoms. The remaining space is filled by a framework of Mg1 octahedra, which is known as a pyrochlore packing [3] . Here, neighboring Mg6 octahedra share common faces. The four icosahedra surrounding the Mg2 atoms of a tetraederstern are in face contact with the Pd 4 tetrahedron and with each other. This configuration is known as a Pearce cluster [4] or as augmented g-brass cluster (38 atoms). A complementary description of the crystal structure is discussed in [5] in terms of the I3 cluster concept, which is based on a cluster of three vertexconnected icosahedra and a small set of connection rules. For a detailed description see [5] . In case of Mg 2Pd the icosahedra of the I3 clusters are centred by Pd with Mg1 as common vertices and Mg2 at the centre of bridge icosahedra, connecting different I3 clusters. 
